14 (1) (2025) 34 - 42 ACTIVE

Journal of Physical Education, Sport,

Health and Recreations

https://journal.unnes.ac.id/journals/peshr

Body Composition, Physical Activity and VO,max in Untrained Adolescents

Miftah Fathi E1 Ghina'*!, Muchsin Doewes?, Intan Suraya Ellyas®

Nutrition Department, Nutrition Science of Postgraduate Program, Universitas Sebelas Maret, J1. Ir

Sutami 36A, Surakarta, Indonesia'

Department of Sport Science, Faculty of Sport, Universitas Sebelas Maret, JI. Menteri Supeno 13

Article History

Received November 2024
Accepted February 2025
Published Vol.14 No.(1) 2025

Keywords:

VO, max; body compo-
sition; physical activ-

ity, untrained adolescents

= Correspondence address :

Manahan, Surakarta, Indonesia?

Abstract

Decreased physical activity and increased adolescent sedentary lifestyles have be-
come global cardiovascular fitness issues. Unbalanced body composition contrib-
utes to low cardiovascular fitness and increases the risk of metabolic disorders.
This study aims to analyze the relationship between body composition and physical
activity on VOzmaX in untrained adolescents. This observational analytical study
with a cross-sectional design was conducted on untrained adolescents aged 15-18.
Body composition was measured using the Xiaomi Body Composition Scale S400.
Physical activity levels were measured using the International Physical Activity
Questionnaire (IPAQ). VOZmax was measured using the Multistage Fitness Test.
Physical activity significantly contributed to in untrained adolescents (r=0.675;
p=0.000). Total body water had the strongest positive correlation with VO,max
(r=0.474;p=0.003), followed by percentage muscle mass (r=0.413;p=0.010) and
bone mineral (r=0.401;p=0.013). Body Mass Index (r=-0.418;p=0.009), percentage
body fat (r=-0.412;p=0.010), muscle mass (r=-0.403;p=0.012), fat-free mass (r=-
0.401;p=0.012) and Basal Metabolic Rate (r=-0.401;p=0.013) showed significant
negative correlation with VO,max. Increasing physical activity and improving body
composition are key strategies to increase VOZmax in adolescents. Interventions
involving schools, families, and the community are needed to promote an active
lifestyle in this population. The results of this study provide a scientific basis for the
development of effective and sustainable fitness programs.
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INTRODUCTION

Adolescence is the age of transition from
childhood to adulthood. In this phase, adoles-
cents face physical and psychological changes
and demands. One of the significant changes in
adolescence is lifestyle changes. Lifestyle changes
can affect self-perception, identity exploration,
and adopting healthy behaviors that influence
long-term (Sluijs, Ekelund, & Crochemore-silva,
2022). Adolescent lifestyle choices will have an
impact on their level of physical activity, which
is often referred to as increased sedentary beha-
vior. Low physical activity levels can increase the
risk of non-communicable diseases in the future
(Shao & Zhou, 2023). Based on research An-
driyani, et al in 2020, most adolescents in Indone-
sia show low levels of physical activity, with only
12.2% to 52.3% of adolescents engaging in “suf-
ficient” physical activity. The prevalence of se-
dentary behavior among adolescents was 24.5%
to 33.8%, spending three or more hours per day
in sedentary physical activity. Physical inactivity
and sedentary behaviors are associated with va-
rious health risks, including obesity, diabetes, and
cardiovascular disease(Larrinaga-Undabarrena et
al., 2022) .

Low adolescent physical activity is asso-
ciated with increased fat mass and negatively af-
fects body composition and physical fitness. Phy-
sical activity is essential in maintaining optimal
body composition and physical fitness, regardless
of weight status (Mateo-Orcajada, Gonzalez-
Galvez, Abenza-Cano, & Vaquero-Cristdbal,
2022). Active adolescents show lower fat mass,
greater muscle mass, and better physical perfor-
mance than adolescents with low physical acti-
vity (Joensuu et al., 2021). Body composition in
adolescents is a significant indicator of health be-
cause it can indicate the risk of developing chro-
nic diseases in the future. Changes in body com-
position during this period can alter hormonal
and metabolic status in adolescents (HW, PL, &
AF, 2020). Increased body fat can lead to higher
levels of insulin and leptin. These are hormones
that play a role in influencing hunger and energy
expenditure. This can potentially cause metabolic
disorders (Brener et al., 2021).

Adolescence is a critical period for growth
and development. Optimal body composition
plays a vital role in supporting the physical chan-
ges in adolescence, including the development
of muscle mass and bone density (Kim, Kim,
& Chung, 2020). Physical activity involves mo-
vement that requires energy to affect the body’s
fat proportion. Regular physical activity will also
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increase muscle mass so adolescents have optimal
body composition (Moreno-Diaz, Vaquero-Solis,
Tapia-Serrano, & Sanchez-Miguel, 2024). In ad-
dition, physical activity and optimal body com-
position significantly impact cardiorespiratory
endurance, which is generally measured by VO-
,max (Burden, Weedon, Turner, & Whaymand,
2022). VO,max measures the maximum amount
of oxygen a person can use during intense exer-
cise. VO,max reflects a person’s level of aerobic
fitness and is a crucial indicator of cardiovascular
health (Neikrug et al., 2021).

Building a good VO,max during adoles-
cence can be the basis of lifelong fitness habits.
Physical activity is essential in improving VO-
,max through various physiological adaptations,
including increased aerobic capacity, muscle ef-
ficiency, cardiac function, and capillary growt
(Guo et al., 2024). Allocating more time for phy-
sical activity can increase VO,max in absolute
and relative terms. This is especially important
for adolescents who are still in the process of
developing their physical abilities (Wang, Tian,
Hu, & Luo, 2023). VO,max will increase along
with the process of growth and development, re-
gardless of gender and training status. This me-
ans that when adolescents age, their VO,max will
increase, but regular physical activity can accele-
rate this increase (Runacres, MacKintosh, Chas-
tin, & McNarry, 2023). Encouraging adolescents
to engage in physical activity in the form of regu-
lar exercise is an effort to build a foundation for a
healthier future because it can increase VO,max
and lower the risk of non-communicable disea-
ses, especially those related to the cardiovascular
system (Mohajan & Mohajan, 2023).

Based on data from the Ministry of Youth
and Sports, adolescents in Indonesia who do re-
gular physical activity 3 times/week or more are
35.7%. Adolescents who exercise for 30 minutes
or more amounted to 37.7%. This shows that the
percentage of physical inactivity among adoles-
cents in Indonesia is alarming, as it contributes
to the increasing rates of non-communicable
diseases such as obesity, diabetes, and hyperten-
sion. This trend highlights the urgent need for
increased physical activity among youth. In addi-
tion, physical fitness measurements of 3,820 ado-
lescents aged 16-30 years in 34 provinces in 2023
showed that adolescents with physical fitness in
the excellent category amounted to 5.04%. Ado-
lescents with physical fitness in the poor catego-
ries are 83.55%. There is a correlation between
participation in physical activity and overall phy-
sical fitness in adolescents.

In this modern era, lifestyle changes and
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increased dependence on technology have re-
sulted in low physical activity in adolescents,
especially those not involved in formal exercise
programs. Untrained adolescents tend to have
sedentary lifestyle habits, which results in body
composition changes that may hinder aerobic
capacity development. Few studies examine
the relationship between body composition and
physical activity and its effect on VO,max, spe-
cifically in untrained adolescents. Therefore, this
study aims to examine the relationship between
body composition and physical activity level on
VO,max in adolescents. The results of this stu-
dy are expected to provide basic information for
developing intervention programs aimed at imp-
roving cardiovascular fitness in adolescence and
reducing the risk of cardiovascular disease deve-
lopment in the future.

METHODS

This research is analytic observational
research with a cross-sectional design. The sub-
jects of this study were male dormitory students
of MAN 1 Pekanbaru, totaling 38 people, who
were taken using the purposive sampling techni-
que. The inclusion criteria in this study were male
subjects aged 15-18 years and adolescents willing
to become respondents and were interviewed
cooperatively. The exclusion criteria in this study
are subjects on a diet and taking anti-inflamma-
tory drugs, adolescents trained or active in extr-
acurricular sports activities, suffering from acute
or chronic diseases, and having muscle disorders
or injuries. The dependent variable in this study
is cardiorespiratory endurance (VO,max), and
the independent variables are body composi-
tion (Body et al., percentage of body fat, muscle
mass, percentage of muscle mass, fat-free mass,
total body water, bone mineral, Basal Metabolic
Rate) and physical activity. The Health Research
Ethics Commission of the Faculty of Medicine,
Muhammadiyah University of Surakarta, gave
ethical clearance in this study.

If Measurement of body composition in
this study using the Xiaomi Body Composition
Scale S400 scale is carried out by standing on the
scale, making sure both feet are on the sensor part
of the scale, and looking straight ahead. Before
that, ensure the scale is connected to the Mi Fit
application and enter personal data such as name,
age, gender and height. Wait a few seconds for the
circle on the scale layer to fill up, and respondents
will be invited to get off the scale. The measure-
ment results will be stored in the app in detail.
Height is measured using microtoise by asking
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the subject to stand upright with the top of the
microtia just above the subject’s head. Make sure
the subject’s feet are tight and flat on the floor, the
head touches the wall surface, the gaze is straight
ahead, and the back position is upright with the
shoulders not leaning forward or backward. Pull
the height measuring microtoise until it touches
the subject’s head and read the measurement re-
sults. Physical activity was measured using the
International Physical Activity Questionnaire
(IPAQ), conducted by interviewing and filling out
a questionnaire. VO,max was calculated using the
“bleep test” or Multistage Fitness Test (MFT) by
running back and forth at a distance of 20 meters
following the rhythm of the “bleep” sound on the
sound player at a speed increasing over time until
the participant could no longer follow the rhythm
of the bleep sound. After the subject cannot fol-
low the rhythm of running time, record the level
and return, and then the results can be interpreted
according to the bleep test norm.

Data collected in this study were analyzed
using the SPSS 21 program. Normality of data
distribution was carried out by the Shapiro-Wilk
test. Univariate analysis was conducted to desc-
ribe the characteristics of each variable in this
study, the data in this study were ratio scale. Bi-
variate analysis in this study used Pearson corre-
lation test to see the relationship between body
composition and physical activity on VO,max in
untrained adolescents.

| Research Population N: 63 adolescents |

I Height measurement l

:

| Body composition measurement |

I

| Interview and IPAQ questionnaire completion |

:

I VOmax measusement l

:

| Results and data analysis |

Figure 1. Research flowchart.
RESULTS AND DISCUSSION

This study analyzed the relationship be-
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tween body composition and physical activ-
ity with VO,max in untrained adolescents. Body
composition data consisted of Body Mass Index
(BMI), percentage of body fat, muscle mass, per-
centage of muscle mass, fat-free mass, total body
water, bone mineral and Basal Metabolic Rate
(BMR). Physical activity was analyzed based on
the level of intensity and duration. The subjects
in this study were all male, with an average sub-
ject age of 17 years (42.1%). The results of the
research conducted on 38 untrained adolescents
can be seen in Table 1.

Table 1. Respondent Characteristics

Variable Measurement Result
Age 16.55+0.79(15,00-18,00)
Body Composition
Body Mass Index 23.02+5.55(13.40-37.30)
(BMI) (kg/m?)
Body Fat Percentage 16.29+8.51(3.00-34.20)
(%)
Muscle Mass (Kg) 49.22+7.59(33.90-67.30)
Percentage of Muscle 79.38+8.06(62.50-91.90)
Mass (%)
Fat Free Mass (Kg)  51.92%8.02(36.10-71.00)
Total Body Water 58.6417.15(44.50-79.10)
(%)
Bone Mineral (%) 4.331+0.98(3.40-5.90)
Basal Metabolic Rate 1492.00+173.80(1152.00-
(BMR) (kkal) 1904.00)
Physical Activity 605.63+97.03(351.00-
(MET) 810.00)
VO,max (mL/kg/min)  27.58+4.22(20.80-39.90)

Table 1. Characteristics of body composition, physi-
cal activity, and VO,max in untrained adolescents.
Data are presented as mean * standard deviation (SD),
with minimum-maximum range in parentheses. BMI:
Body Mass Index; BMR: Basal Metabolic Rate; MET:
Metabolic Equivalent of Task; VO,max: Maximal oxy-
gen consumption.

Table 1 shows that the average body mass
index is 23.02 kg/m2, including the categories of
thin, normal, overweight, and obesity. Body mass
index is associated with future health risks. Ado-
lescents with a disproportionate body mass index
will have lower muscle strength and be associated
with future health problems (Scurt, Scurt, Balint,
& Mijaica, 2022). This study’s average muscle
mass and percentage of muscle mass were 49.22
kg and 16.29%. Muscle mass plays a vital role
in energy metabolism and is the leading site for
energy production during exercise, essential for
maintaining physical performance (Dobrowol-
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ska, Domagalska-Szopa, Siwiec, & Szopa, 2022).
The subjects’ average per cent body fat, fat-free
mass and total body water were 16.20%, 51.29
kg and 58.64%. Body composition, including
lean and fat mass, is essential for adolescent bone
health. In addition, balanced body proportions
also help maintain optimal growth and support
long-term health in adolescents (Bim et al., 2022).

Current trends in adolescent physical ac-
tivity are characterized by decreasing physical
activity and high inactivity (Pinto, Marques, &
Pelegrini, 2023). This highlights a critical health
issue as most adolescents do not engage in suf-
ficient physical activity. The average physical
activity of the subjects in this study was 605.63
METs. These results indicate that most subjects
have moderate to low physical activity levels.
At the same time, The average VO,max of the
subjects in this study was 27.58 mL/kg/min,
which was in the low category. This parameter
is a crucial indicator of cardiorespiratory fitness
that reflects the efficiency of the heart, lungs and
muscles in distributing and utilizing oxygen. Low
VO, max levels in untrained adolescents may indi-
cate potential health risks, including obesity and
cardiovascular disease. Monitoring VO,max can
help early identification of these risks and assist
adolescents in understanding their fitness levels
(Liang & Yu, 2022).

Body Composition and VO, max

Body composition, especially body fat
percentage, can significantly affect VO,max, the
maximum amount of oxygen the body can use
during intense exercise (Gongalves et al., 2021).
The body fat and lean mass ratio plays a vital role
in determining VO,max. Excess fat requires more
oxygen to sustain physical activity, thus reducing
efficiency in oxygen utilization during exercise
(Mercé et al., 2021). When entering adolescence,
proportional changes in body composition can
lead to an increase in aerobic capacity. The rela-
tionship between body composition and VO, max
in this study can be seen in Table 2.

Table 2. Relationship between Body Composi-
tion and VO, max

. Correlation
Variable
p r
Body Composition
Body Mass Index (BMI) 0.009%  -0418
(kg/m?)
Body Fat Percentage (%) 0.010**  -0.412
Muscle Mass (Kg) 0.012* -0.403
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Percentage of Muscle Mass

* K
%) 0.010 0.413
Fat Free Mass (Kg) 0.012* -0.401
Total Body Water (%) 0.003** 0.474
Bone Mineral (%) 0.013* 0.401
Basal Metabolic Rate «
(BMR) (kkal) 0.013 -0.401

Table 2. Relationship between body composition
and VO,max in untrained adolescents. The p value
indicates the level of statistical significance: p < 0.01
is marked with ** (highly significant) and p < 0.05 is
marked with * (significant). A positive correlation (+)
indicates a unidirectional relationship, while a negative
correlation (-) indicates an opposite relationship.

Table 2 shows the results of correlation
analysis between various body composition pa-
rameters and VO,max in untrained adolescents.
The study showed that Body Mass Index (BMI),
percentage of body fat, muscle mass, percentage
of muscle mass, fat-free mass, total body water,
bone mineral and Basal Metabolic Rate (BMR)
had a significant relationship with VO,max
(p<0.05). The correlation coefficients (r) ranged
from -0.401 to 0.474, indicating the strength of
negative and positive correlations in the moder-
ate category. The negative correlation coefficient
showed that an increase in these components
tended to be followed by a decrease in VO,max,
with BMI and body fat percentage having the
most robust correlation coefficients (r=-0.418
and r=-0.412). Positive correlation coefficients
indicated an increase in muscle mass percentage,
total body water and bone mineral, followed by a
rise in VO, max.

The results in this study are in line with
research conducted Bhattachar et al in 2023 on
healthy adolescents in India who did not move
much; the results explained that there was a sig-
nificant negative correlation between the percent-
age of body fat and VO,max which means that
when the rate of body fat increases, VO,max
tends to decrease. Higher body fat can reduce the
body’s efficiency in using oxygen during physical
activity. Excess fat mass can impact heart func-
tion and working muscles and affect aerobic ca-
pacity (Zhou, 2021). In this study, muscle mass
had a negative correlation with VO,max. Higher
muscle mass can lead to increased oxygen de-
mand during physical activity. This could poten-
tially limit the efficiency of oxygen utilization
and result in lower VO,max. Muscle tissue has a
different metabolism compared to other tissues.
The metabolic demands of muscle tissue and the
efficiency of the energy system during high-inten-
sity activity can affect the aerobic performance of
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individuals, especially in those with higher mus-
cle mass (Wu et al., 2021).

Another body composition parameter, fat-
free mass, had a negative correlation coefficient
in this study. The relationship between fat-free
mass and VO,max in untrained adolescents can
be complex. Fat-free mass, including muscle,
bone and organs, is associated with a higher bas-
al metabolic rate. In this study, Basal Metabolic
Rate (BMR) also had a significant relationship
with a negative correlation coefficient to VO-
,max. If BMR is high due to excess body mass,
oxygen utilization efficiency may be impaired,
leading to lower VO,max. This is particularly rel-
evant in untrained adolescents who may not have
developed the cardiovascular efficiency seen in
physically active individuals (Singh et al., 2023).
Individuals with high fat-free mass have higher
energy expenditure at rest, which may affect their
overall fitness levels. In untrained adolescents,
this relationship is also influenced by various
factors, including physical exercise. Adolescents
with high fat-free mass and low VO,max indicate
their bodies are not conditioned or accustomed to
utilizing increased muscle mass effectively during
aerobic activity, and one of the things that can be
done to overcome this is regular aerobic exercise
(Mendonga et al., 2022).

Body composition significantly affects
performance in physical activities, including V
VO,max. The negative correlation coefficient be-
tween muscle mass and VO,max indicates that
when total muscle mass increases, oxygen con-
sumption’s relative efficiency per muscle unit may
vary. This could be due to an imbalance between
muscle growth and cardiovascular and metabolic
adaptations. Without adequate aerobic exercise,
an increase in muscle mass not accompanied by a
proportional increase in oxygen capacity can lead
to a decrease in relative VO,max. This study’s
correlation coefficient of per cent body frailty and
VO, max was positive. This suggests that a higher
proportion of muscle relative to body weight in-
creases aerobic capacity (Lichti et al., 2023).

In this study, body composition indicators,
namely total body water and bone mineral, had a
significant relationship with VO,max. Total body
water is essential in maintaining hydration dur-
ing physical activity, regulating body temperature
and supporting metabolic functions. Adequate
hydration helps maintain blood volume and car-
diovascular function, which is essential for oxy-
gen transportation during exercise. When TBW
is optimal, it can support better oxygen delivery
to muscles and increase VO,max. Ensuring suf-
ficient body water is essential for maximizing
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VO,max, as it directly affects hydration status,
cardiovascular function, and oxygen transport
during physical activity (Ekingen et al., 2022).
Meanwhile, bone minerals in adolescents are es-
sential because they play a crucial role in bone
development, fracture prevention and long-term
health (Han, Kim, & Kim, 2021).

Adolescence is a critical period for bone
development where maximum bone mass is ac-
cumulated. Increasing maximum bone mass dur-
ing adolescence is an effective strategy to prevent
future bone health problems. Healthy lifestyle
habits by actively engaging in physical activity
are essential in determining bone mineral density
(Simoes et al., 2021). In addition, adequate calci-
um intake is essential for bone growth. Appropri-
ate nutritional intake and engagement in physical
activity in adolescents can maintain bone health
and muscle function. Essential minerals such as
calcium, magnesium, and iron support energy
metabolism and muscle oxygenation, which are
essential in achieving optimal VO,max (Ghaz-
zawi et al., 2023).

Physical Activity and VO,max

Physical activity is a crucial component
of a healthy lifestyle contributing to physical and
mental well-being. Physical activity is body move-
ment produced by skeletal muscles and requires
energy expenditure. This activity includes various
forms of movement ranging from daily activities
to structured sports. Regular physical activity is
significant for adolescents as it reduces the risk
of developing cardiovascular disease in adult-
hood. Regular physical activity triggers various
physiological adaptations that benefit the body,
especially in improving cardiovascular and respi-
ratory capabilities. These adaptations involve in-
creasing the number and efficiency of capillaries
in the muscles and improving lung capacity. In
addition, the heart becomes more robust and can
pump blood more efficiently. As a result, the body
can work longer and harder without feeling tired
quickly, which signifies improved overall fitness
(Silva, de Andrade Gongalves, Coelho, Cerquei-
ra, & Werneck, 2022). The relationship between
physical activity and VO,max n this study can be
seen in Table 2.

Table 3. Relationship between Physical Activity
and VO,max

Correlation
Variable
P r
Aktivitas Fisik (MET) 0.000***  0.675

Table 3. Relationship between physical activity and
VO, max in untrained adolescents.The p value indicates
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the level of statistical significance: p < 0.001 marked
with *** (highly significant). A positive correlation (+)
indicates a unidirectional relationship.

The Table 3 shows the results of the cor-
relation analysis between physical activity mea-
sured by VO,max, which is an indicator of
aerobic capacity. Based on the table, there is a
significant relationship between physical activity
in untrained adolescents and VO,max (p=0.000).
This value shows a very high statistical signifi-
cance (p<0.001). The correlation coefficient (r)
in this study was 0.675, indicating a strong posi-
tive relationship between physical activity and
VO,max. This means that the higher the physi-
cal activity performed by a person, the better
his aerobic capacity, which is reflected in the in-
crease in VO,max. These results are in line with
research conducted by Arovah and Purnomo in
2022, which found that there is a positive rela-
tionship between the level of physical activity and
VO,max, indicating that higher physical activity
is associated with better cardiorespiratory fitness
among adolescents.

Establishing a regular physical activity
routine during adolescence can lead to sustained
improvements in fitness levels and health. Differ-
ent types of exercise, such as aerobic exercise, re-
sistance training and high-intensity interval train-
ing, can improve VO,max. It is recommended
that adolescents do at least 60 minutes of moder-
ate to vigorous intensity physical activity daily to
reap the health benefits and become the founda-
tion of a healthier lifestyle into adulthood (van
Baak et al., 2021). In a study conducted by Sri-
ram et al in 2021 2021 on 9,915 adolescents aged
12 to 19 years, it was found that small increases
in physical activity can lead to significant health
benefits. For example, engaging in 150 minutes
of moderate to vigorous physical activity each
week can lower the BMI percentile by about 7%
compared to those who do not engage in any
physical activity.

Alarmingly, only about 20% of adolescents
meet their daily physical activity recommenda-
tions. This highlights the need for increased ef-
forts to promote physical activity among adoles-
cents. Adolescents can engage in physical activity,
including team sports (football, basketball), indi-
vidual sports (swimming, running), recreational
activities (cycling, dancing) and structured exer-
cise programs (gym workouts, fitness classes).
The intensity of physical activity plays an impor-
tant role; moderate to vigorous physical activity
is more effective in increasing VO, max compared
to light physical activity; this is because higher-
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intensity exercise challenges the cardiovascular
system more and leads to a greater increase in
oxygen consumption (Villafaina, Tapia-Serrano,
Vaquero-Solis, Leon-Llamas, & Sanchez-Miguel,
2021).

In a study conducted by Ellyas et al in
2021 on 60 healthy and untrained adolescents
who were given High-Intensity Interval Train-
ing (HIIT) and Moderate Intensity Continuous
Training (MICT) and their effect on cardiorespi-
ratory fitness measured as VO,max. The results
of the study were HIIT increased VO,max from
31.2+5.8t035.5 6.9 mL/kg/min (p < 0.001),
and MICT increased VO,max from 32.3 £ 6.8 to
37.3 £ 6.7 mL/kg/min (p < 0.001). There was
no significant difference in the improvement of
VO,max between the two groups (p=0.292), in-
dicating that HIIT and MICT physical activity
interventions effectively improve cardiorespira-
tory fitness in adolescents. The study also noted
that VO,max is an important indicator of overall
cardiorespiratory fitness associated with reduced
risk of cardiovascular disease. Based on this, HIIT
and MICT could be suitable exercise options for
adolescents to improve their fitness and health.

Adolescents are expected to participate

systematically in physical activity over time. Low
levels of physical activity in adolescents can con-
tribute to weight gain and obesity and are asso-
ciated with various health problems, including
diabetes and hypertension (Poole, Harris, & Gre-
enough, 2023). Low physical activity will also
affect VO,max and cardiovascular health. Ado-
lescents with low VO,max will experience lower
perceived competence in performing physical
activity. This affects adolescents’ willingness to
engage in exercise and leads to a cycle of inactiv-
ity and further fitness decline (Gonzalez-Galvez
et al., 2023). These findings highlight the impor-
tance of promoting physical activity among ado-
lescents to increase their fitness levels, improve
their risk perception, and foster an overall health-
ier lifestyle.

CONCLUSION

This study shows that body composition
consisting of Body Mass Index (BMI), percenta-
ge of body fat, muscle mass, percentage of muscle
mass, fat-free mass, total body water, bone mine-
ral and Basal Metabolic Rate (BMR) and physical
activity have a significant influence on VO,max
of untrained adolescents (p=<0.05). Physical ac-
tivity made a strong contribution in influencing
VO, max (p=0.000) and showed a negative corre-
lation. Among the body composition indicators,
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the percentage of muscle mass, total body water
and bone mineral showed a positive correlation
with VO,max. While BMI, percentage of body
fat, muscle mass, fat-free mass and basal metabo-
lic rate had a negative correlation with VO,max.
Based on these findings, interventions to impro-
ve body composition in adolescents should focus
on controlling body composition and increasing
physical activity levels..

REFERENCES

Andriyani, F. D, Biddle, S. J. H., Arovah, N. I, & de
Cocker, K. (2020). Physical activity and sed-
entary behavior research in Indonesian youth:
A scoping review. International Journal of
Environmental Research and Public Health,
17(20), 1-15. https://doi.org/10.3390/
ijerph17207665.

Arovah, N. 1., & Purnomo, E. (2022). Predicting
Maximal Aerobic Capacity based on Self-Re-
ported Physical Activity Levels among Adoles-
cents. Sport Mont, 20(3), 61-66. https://doi.
org/10.26773/sm;j.221010

Bhattachar, S., Chawla, A., Sikri, G., & Patrikar, S.
(2023). Body fat content correlates with maxi-
mum aerobic capacity in healthy sedentary In-
dian males. Medical Journal Armed Forces In-
dia, 79(1), 93-100. https://doi.org/10.1016/].
mjafi.2021.09.004

Bim, M. A., de Araujo Pinto, A., de Angelo, H. C.
C., Gonzaga, 1., de Azevedo Guimardes, A.
C., Felden, E. P. G., ... Pelegrini, A. (2022).
Relationship between body composition and
bone mass in normal-weight and overweight
adolescents. PeerJ, 10, 1-13. hittps://doi.
org/10.7717/peerj.14108

Brener, A., Waksman, Y., Rosenfeld, T., Levy, S.,
Peleg, 1., Raviv, A., ... Lebenthal, Y. (2021).
The heritability of body composition. BMC Pe-
diatrics, 21(1), 1-8. https://doi.org/10.1186/
$12887-021-02695-z

Burden, S. J., Weedon, D., Turner, A., & Whaymand,
L. (2022). Intensity and Duration of Physical
Activity and Cardiorespiratory Fitness, 150(1).
https://doi.org/10.1542/peds.2021-056003

Dobrowolska, A., Domagalska-Szopa, M., Siwiec,
A., & Szopa, A. (2022). Association between
Cardiopulmonary Capacity and Body Mass
Composition in Children and Adolescents with
High Body Weight: A Cross-Sectional Study.
Children, 9(5). https://doi.org/10.3390/chil-
dren9050647

Ekingen, T., Sob, C., Hartmann, C., Ruhli, F. J., Mat-
thes, K. L., Staub, K., & Bender, N. (2022).
Associations between hydration status, body
composition, sociodemographic and lifestyle
factors in the general population: a cross-sec-
tional study. BMC Public Health, 22(1), 1-12.
https://doi.org/10.1186/s12889-022-13280-z



Miftah Fathi El Ghina, at al. / Journal of Physical Education, Sport, Health and Recreation (14)(1)(2025) 34 - 42

Ellyas, I. S., Sugiyanto, Hidayatullah, M. F., Doewes,
M., Doewes, R. 1., & Umar, F. (2021). The ef-
fects of high-intensity interval training on car-
diorespiratory fitness and il-6 in adolescents.
International Journal of Human Movement
and Sports Sciences, 9(3), 568-576. https://
doi.org/10.13189/52j.2021.090324

Ghazzawi, H. A., Hussain, M. A., Raziq, K. M.,
Alsendi, K. K., Alaamer, R. O., Jaradat, M., ...
Jahrami, H. (2023). Exploring the Relationship
between Micronutrients and Athletic Perfor-
mance: A Comprehensive Scientific System-
atic Review of the Literature in Sports Medi-
cine. Sports, 11(6). https://doi.org/10.3390/
sports11060109

Gonzalez-Galvez, N., Vaquero-Cristobal, R., Macia-
Andreu, M. J., Garcia-Tascon, M., Soler-
Marin, A., & Gallardo-Guerrero, A. M.
(2023). Influence of physical fitness compo-
nents on personality factors and risk perception
of children and adolescents: a cross-sectional
study. BMJ Open, 13(12), 1-10. https://doi.
org/10.1136/bmjopen-2023-071995

Guo, J., Fraser, B. J., Blizzard, L., Schmidt, M. D., Dw-
yer, T., Venn, A. J., & Magnussen, C. G. (2024).
Tracking of Cardiorespiratory Fitness from
Childhood to Mid-adulthood. Journal of Pedi-
atrics, 264, 113778. https://doi.org/10.1016/j.
jpeds.2023.113778

Han, C., Kim, H., & Kim, S. (2021). Effects of ado-
lescents’ lifestyle habits and body composi-
tion on bone mineral density. International
Journal of Environmental Research and Pub-
lic Health, 18(11). https://doi.org/10.3390/
jerph18116170

HW, Y, PL, T., & AF, M. L. (2020). The Relationship
between Physical Activity, Body Mass Index
and Body Composition among Students at a
Pre-University Centre in Malaysia. ITUM Med-
ical Journal Malaysia, 19(2), 83-89. https://
doi.org/10.31436/imjm.v19i2.1567

Joensuu, L., Kujala, U. M., Kankaanpad, A., Syvdoja,
H. J,, Kulmala, J., Hakonen, H., ... Tammelin,
T. H. (2021). Physical fitness development in
relation to changes in body composition and
physical activity in adolescence. Scandinavian
Journal of Medicine and Science in Sports,
31(2), 456-464. https://doi.org/10.1111/
sms.13847

Kim, O. Y., Kim, E. M., & Chung, S. (2020). Impacts
of dietary macronutrient pattern on adoles-
cent body composition and metabolic risk:
Current and future health status—A narrative
review. Nutrients, 12(12), 1-16. https://doi.
org/10.3390/nul2123722

Larrinaga-Undabarrena, A., Albisua, N., Rio, X,
Angulo-Garay, G., Gonzalez-Santamaria, X.,
Atxa, 1. E., ... Coca, A. (2022). Level of Physi-
cal Activity, Sedentary Behavior, and Sleep in
the Child and Adolescent Population in the
Autonomous Community of the Basque Coun-
try (6-17 Years Old): Protocol for the Mugik-

41

ertu Study. JMIR Research Protocols, 11(3).
https://doi.org/10.2196/31325

Liang, Y., & Yu, Q. (2022). Study on Maximal Oxy-
gen Uptake of Respiration and Heart Rate in
Exercise Training Based on Regression Equa-
tion. Journal of Healthcare Engineering, 2022.
https://doi.org/10.1155/2022/5961197

Lichti, J.,, Maggioni, M. A., Balcerek, B., Becker, P.
N., Labes, R., Gunga, H. C., ... Steinach, M.
(2023). The relevance of body composition as-
sessment for the rating of perceived exertion in
trained and untrained women and men. Fron-
tiers in Physiology, 14(August), 1-14. https://
doi.org/10.3389/fphys.2023.1188802

Mateo-Orcajada, A., Gonzalez-Galvez, N., Abenza-
Cano, L., & Vaquero-Cristobal, R. (2022).
Differences in Physical Fitness and Body
Composition Between Active and Sedentary
Adolescents: A Systematic Review and Meta-
Analysis. Journal of Youth and Adolescence,
51(2), 177-192. https://doi.org/10.1007/
$10964-021-01552-7

Mendonga, F. R., Ferreira de Faria, W., Marcio da
Silva, J., Massuto, R. B., Castilho dos Santos,
G., Correa, R. C,, ... Neto, A. S. (2022). Ef-
fects of aerobic exercise combined with resis-
tance training on health-related physical fit-
ness in adolescents: A randomized controlled
trial. Journal of Exercise Science and Fitness,
20(2), 182-189. hittps://doi.org/10.1016/].
jesf.2022.03.002

Mohajan, D., & Mohajan, H. K. (2023). Long-Term
Regular Exercise Increases VO,max for Car-
diorespiratory Fitness. Innovation in Science
and Technology, 2(2), 38-43. hittps://doi.
org/10.56397/ist.2023.03.07

Moreno-Diaz, M. 1., Vaquero-Solis, M., Tapia-Serra-
no, M. A., & Sanchez-Miguel, P. A. (2024).
Physical Activity, Body Composition, Physical
Fitness, and Body Dissatisfaction in Physical
Education of Extremadura Adolescents: An
Exploratory Study. Children, 11(1). https://
doi.org/10.3390/children11010083

Neikrug, A. B., Mander, B. A., Radom-Aizik, S,
Chen, 1. Y., Stehli, A., Lui, K. K., ... Benca,
R. M. (2021). Aerobic fitness and the sleeping
brain of adolescents - A pilot study. SLEEP Ad-
vances, 2(1), 1-11. https://doi.org/10.1093/
sleepadvances/zpab005

Pinto, A. A., Marques, A. P. C., & Pelegrini, A. (2023).
Secular trends in physical activity in adoles-
cents: A systematic review. Journal of Taibah
University Medical Sciences, 18(2), 207-216.
https://doi.org/10.1016/j.jtumed.2022.09.004

Poole, G., Harris, C., & Greenough, A. (2023). Exer-
cise Capacity in Very Low Birth Weight Adults:
A Systematic Review and Meta-Analysis. Chil-
dren, 10(8), 1-15. https://doi.org/10.3390/
children10081427

Runacres, A., MacKintosh, K. A., Chastin, S., &
McNarry, M. A. (2023). The associations of
physical activity, sedentary time, and sleep



Miftah Fathi El Ghina, at al. / Journal of Physical Education, Sport, Health and Recreation (14)(1)(2025) 34 - 42

with VO,max in trained and untrained chil-
dren and adolescents: A novel five-part com-
positional analysis. PLoS ONE, 18(3 March),
1-14. https://doi.org/10.1371/journal.
pone.0275557

Scurt, M.-D., Scurt, C., Balint, L., & Mijaica, R. (2022).
Relationship between Body Mass Index and
Muscle Strength, Potential Health Risk Factor
at Puberty. Revista Romaneasca Pentru Edu-
catie Multidimensionala, 14(4 Sup.1), 93-111.
https://doi.org/10.18662/rrem/14.4supl/661

Shao, T., & Zhou, X. (2023). Correlates of physical
activity habits in adolescents: A systematic re-
view. Frontiers in Physiology, 14(April), 1-9.
https://doi.org/10.3389/fphys.2023.1131195

Silva, D. A. S., de Andrade Gongalves, E. C., Coelho,
E.F, Cerqueira, M. S., & Werneck, F. Z. (2022).
Cardiorespiratory Fitness and Physical Activ-
ity among Children and Adolescents: 3-Year
Longitudinal Study in Brazil. International
Journal of Environmental Research and Pub-
lic Health, 19(18). https://doi.org/10.3390/
ijerph191811431

Simdes, D., Craveiro, V., Santos, M. P., Camdes, M.,
Pires, B., & Ramos, E. (2021). The effect of
impact exercise on bone mineral density: A
longitudinal study on non-athlete adolescents.
Bone, 153(March). https://doi.org/10.1016/j.
bone.2021.116151

Singh, H., Esht, V., Shaphe, M. A., Rathore, N., Cha-
hal, A., & Kashoo, F. Z. (2023). Relationship
between body mass index and cardiorespirato-
ry fitness to interpret health risks among seden-
tary university students from Northern India:
A correlation study. Clinical Epidemiology and
Global Health, 20(February), 101254. https://
doi.org/10.1016/j.cegh.2023.101254

Sluijs, E. M. F. Van, Ekelund, P. U., & Crochemore-
silva, I. (2022). Europe PMC Funders Group
Physical activity behaviours in adolescence :
current evidence and opportunities for inter-
vention, 398(10298), 429-442. https://doi.

42

org/10.1016/S0140-6736(21)01259-9.Physical

Sriram, K., Mulder, H. S., Frank, H. R., Santanam,
T. S., Skinner, A. C., Perrin, E. M., ... Wong,
C. A. (2021). The Dose—Response Relationship
Between Physical Activity and Cardiometa-
bolic Health in Adolescents. American Journal
of Preventive Medicine, 60(1), 95-103. https://
doi.org/10.1016/j.amepre.2020.06.027

van Baak, M. A., Pramono, A., Battista, F., Beaulieu,
K., Blundell, J. E., Busetto, L., ... Oppert, J.
M. (2021). Effect of different types of regu-
lar exercise on physical fitness in adults with
overweight or obesity: Systematic review and
meta-analyses. Obesity Reviews, 22(S4), 1-11.
https://doi.org/10.1111/0br.13239

Villafaina, S., Tapia-Serrano, M. A, Vaquero-Solis,
M., Ledon-Llamas, J. L., & Sanchez-Miguel, P.
A. (2021). The role of physical activity in the
relationship between satisfaction with life and
health-related quality of life in school-age ado-
lescents. Behavioral Sciences, 11(9). https://
doi.org/10.3390/bs11090121

Wang, C., Tian, Z., Hu, Y., & Luo, Q. (2023). Physi-
cal activity interventions for cardiopulmonary
fitness in obese children and adolescents: a
systematic review and meta-analysis. BMC Pe-
diatrics, 23(1), 1-18. https://doi.org/10.1186/
$12887-023-04381-8

Wu, C.,, Xu, Y, Chen, Z., Cao, Y., Yu, K., & Huang,
C. (2021). The effect of intensity, frequency,
duration and volume of physical activity in
children and adolescents on skeletal muscle
fitness: A systematic review and meta-analysis
of randomized controlled trials. International
Journal of Environmental Research and Pub-
lic Health, 18(18). https://doi.org/10.3390/
ijerph18189640

Zhou, N. (2021). Assessment of aerobic exercise ca-
pacity in obesity, which expression of oxy-
gen uptake is the best? Sports Medicine and
Health Science, 3(3), 138-147. https://doi.
org/10.1016/j.smhs.2021.01.001.



